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Sensitivity of the Xornwl Edr
Turning now to the second of the human body's two principal
receivers of energy in the field of communication, we consider a
few facts concerning the ear, and what gets into the ear. Different
as light and sound are from a physical point of view, and different
as are the sensations which they produce, we find several similari-
ties both in the physical disturbances themselves and in the per-
formance of our receiving organs. Both light and sound are pro-
duced by vibrations, and require for their precise description a
specification of both energy and either frequency or wave length;
and as regards the receiving organs, they resemble each other in
their almost unbelievable sensitivity and in their ability to discern
differences caused by varying the frequency or wave length of the
disturbance.
The normal ear falls only a little short of the eye in sensitivity.
How much energy actually reaches the ear when one hears a pin
drop? If the surroundings are quiet, a pin dropped from a height
of one foot upon a suitable sounding board, say a taut sheet of
paper, can readily be heard at a distance of some 30 feet in the
open air. By the principle of conservation of energy, the sound
radiated cannot exceed the work done in lifting the pin (about
0.0002 foot-pounds) and will actually be less, for some of the energy
is transformed into heat. Yet consider how many people could
hear that one sound! If we allow for the spread of the energy in
all directions over the surface of an imaginary sphere 30 feet in
radius, we find that each square inch receives less than one ten-
billionth of a foot-pound of energy.
The ear, like the eye, differs widely in its sensitivity to different
frequencies; but if we choose the pitch to which the normal ear is
most sensitive, about 2050 vibrations per second, which is very